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oAco d©7tt'j7-(Daf^i (Mn) it. 4.2 X 
10 3 TftU> Mw/Mnli1. 3 4<h^|ftlCifit\ffiT 

(C) ^'JV-<^«ig;^ 

I R : B^tfttlggttl^^U IR-810 OSS*) 

*^»#*3t*w-*ffl^r. >SJK;i (kb r«) izrm 

£U/to 1600cm 1 Wjfi[C^>if>^(OC-C^(Df*tS 
«»IC»^< iftiR* fccfc^1625cm" 1 ftifilc C = Cf**SJi 



( 8 ) tH&W 1 0- 1 8 2 7 6 6 

13 14 

[0 0 5 6] 1 H-NMR : B^^F-ttllG S X - 4 0 c, e 6. 3 ~6. 8 

0 (fSffi«) . RX^Z ha*—$> d 6. 7-7. 3 

400 MHz. 30°C, /t)l,xr$ffi 1 SfcPO&tt f 5.2, 5.6 

TjMjeufc. umt. m^aa^AAizmmLxmmh g 1.5 

re <£ , jyn\di'><Dz?a hxcilgH-f -5tf-£ (6= h 1.9 

0. 7 -1. 7 ppm ) iUfl-lC. TIH<D^->7 hfi^t>/«f S i 6. 3 ~6. 8 

tL-ftmmtEtlfc. j 6.7-7.3 

[0 0 5 7] k 2. 5 

IHM I 1.2 

ft m ft* •> Z b « (PPPilTMSgap.) 10 [0 0 5 8) 

a 1.5 [<b2 0] 



1.9 



(a) (b) (g) (h) 

C H 2 - C H C II 2 - C H - 





^'JZPtfU>gB»©yp \*>->#±A (6=0. 

7 -1.7 ppm ) ±ie->^;i/ (f ) t<ommtt. & 
zu'stfi-ji (i) tommttfr*. m*>tifi:<t>j^- 

li, I^Ptl/XO^ilC, DVBZL-.yh6il (n 
= 6) <h. X^U*^ U > J- - y h 3 <1 (m= 3 ) <h# 
$ A 2 fttt <DT& -5 C <t A^J W I, fc„ 
(2) h-/H'J^-(Dl!{jt 30 

gfitSfflmTlCfcOT. _hIE (1) TilStlfcDVB^tt 
7HUZnt:u>i g. **£iuu&>3 1 ;u20g£i«fco^ 
>-|f>15g£. 100 mlO*7X7773lCAtlfc. « 
*¥ b^t>rtia*65 <> Ctb. Cftlc. 7Wmv73- 
P — h (A I BN) 200 mg£^>-tf>5m I |C;§ 

£Aft. ^UT-^>3t^3ti-fc 0 i5,tlfc^iJ7-Sn- 
tt£60 <> CTii£JlS£j£L/i&, **/-;umT 40 

SaSS^tmSKL-. 11g<7)7tf'JT-£il|fc (1R^52 

^sctno, ooo <otf-^#*e>ft. dv b^istHuzp 

eu><Dtf-*litB;JW£ftfc;5^£:. £Ac. "C-NM 
tSiR'J 5 tl. * U Z P t U >»i # A $ tlT t \ -5 C <!: 

[oo59] mmm2 

B^147HuyPtTU>1 g. 74"J;USlx^;U20gfcJ: 50 



lP<>-tf>15g£. 100 m I (0^7X7773 ICAtX 
ft. }jli$bfc#t>l*9iS£60°C<hU CftlC. i@&-ft^> 
(B PO) 200 mg£^>-t?>5m I fciSPUfc 
^J&fflSSS^DQ^feo 5B$Rafi^£ftofci£. ;^LT 
a^^ftjh^ti-fe. **./-;Ut>l;:;±£ A 

ft. 7ffU-?-£3:JR£-t*&. ii^ft/itf'J^-fcn-'N* 

■y->*ic;i^u. ^s^^ffl»JLfc„ nztntimmt: 

g pcatuecigjii. 'mtyftrctfw-o&w-mft+mte 
150. ooo rot;-^»<*-e>ft. dv B^tt7H , JZ'ptfu> 

ODt:-i>liil;Si]$ft/j:^o/S:o " C-NMR £;I'J 

ft. tf'JZPlf U>#»A£ftTU-5Ci#ffl£>a><i:£: 

[0 0 6 0] SJgfLl 
gJjUPHfiTICfcUT. HffiflM <£(1) T^iibfeDV 
Bttt*iJ?Dtl/>1 g. *-$rf*))\,mVJLj-)),TS. 
yx^20gfcJ;UX>-t?>15g£. 100 m I (Ofi^T, 
77^3lcAftfc. Jt#Lfc#e>F'9;g£65 , C<!:U. Cft 
(C. 2, 2-7Vt*X tt^y/f^AUDZh'JW 200 

JCSiSiS^^^y-^^lcii^Aft. tf'Jv-^ZtSS^tt- 
Ac. ?#e>ft7t^UV-$n-'\+-y->(p|C;g^L.. 

€-atS')U7t„ ^e.ft/tit^^eo'c-c^ii^jgb/c^. 



( 9 ) 

15 

titt#v ^-o»5p^i»^aiii3a ooo £>tf-£#*e> 

ft, DVBjBtt*'jypei/>©br-^ii«3B*h«i:^ 

[0 0 6 1 ] HMfl 4 

BK»B«Tlcfe^T. H»6ff9lcO(1) T«j§U*:DV 
B^tt^U^p t?U> 1 g, ***yjuBE-fc KP*y 
X3^20gfc<J:U^>if>15g£, 100 m I (DJi^X? 10 
^PlcAtlfco ^#L£:#e>rt}&£65 0 C£U Cft 
IC. 7yt'7^V7fQ-hU;l/ (A I BN) 200 mg 
£^>-tf>5m I IC*WUfcHtt«S«*Ma.fc. 5B* 

H££^*t>->+lC;±#A*U *'J-7-*aiRS-a:fco » 
6n&2tWNi*60 , CT , *ffi(eilllUfc», *yl/>-^+ 

(|R*48») o GPCS"J£©eflL m*>nfc<£*J^-<D 
K^^^fittHO, 000 <D£-*tfifrZ>fts DVB^tt 
# y fcf U ><& C- * li«E;H"J £ fttlfr^>1to J£fz. 13 20 

c-nm R&mfcisfctzLZ. *ijyp tru>gp^(Dv 

[0 0 6 2] 3SflBfflj5 

Bffitt^u^pe^>i g, >^^u;uK^ui>v;i2o 

gfc<i:tf^>-fc?>15g£. 200 m I <Drt^X7^*^\Z 
Atifc 0 Jt#U&#£rt^£65r<!:U Cftlc. 
X-f V^P- h'JJl/ (A I BN) 200 mg£'<>"tf> 
5m I lC**UfcmteM***tojlfc. 5B*M££fr 30 

tt^60°CTilSl±K^Ufc^. - ^*-9->5RT« 

%) . G PC3BS©tSHl* We>nrc7H'Jv-co»¥±^ 

^■siiiio, ooo (Dtr-^^en, DVB$e*u7p 

tflx>Ot-^litB;Ii]$n>S:^o^:o J£fz. 13 C-NM 

frLtlitzo 40 
[0 0 6 3] gffifflg 

> * ^ U y >?;U20 g <7>ft*> U U >20 g £ 

g*»fc (4x^52%) o gpciis^jss, ?#e>nrc^ 
y^-^ftT^ft^attiio. ooo oe-*««*6ft, d 

V B ^tttf U y P tf U bf-^ I4H3H a ntzfrz>fZo 
&fz. 13 C-NM R^;I"J^U^<!:C5. *'J^PeL/> 

[0 0 6 4] SjS«7. 50 



**BB¥ 1 0- 1 8 2 7 6 6 
16 

;**^'j;UK2-fc: KD*->x?-;U2Og<0ft*>y iz % 

<? y jum*TJi>\ o g fed: * ^ y ;u^2- tKP+ ->x 
wnogttn! ufcc tJa^B*js« 4 d=fsj«irc it, 

*'J V-11g£<#*; OR*52%) o G P C : MJ£(Dl&37fk. 

»6ti>t*y T-o»3pi^^«iii3a ooo cot?-^# 

*e>*U D V B^tt/KU :/P tf IxXObT— ^(iS/fl'J^tl 

tefr-Dtz* &fz. 13 c-NMR^>fj^u^:<he:5. 

[0065] mmms 

7;U=f>??Bm~F(c;fcOT. H«6ffiJ1 CD(1) T*$Hi£U£: 
DVB^tt7SyyPtTU>1 g, 75 1 L/>5gi)Wh 
JUX>50m I COS^Pg^^^f^X^^^zi^TJI^L/T 
fcO^Co ^CIC, n-y5 L ;i/'J5 1 ^A(^h;UX>>S^2m 

i (o. 05^e;u/u h;u) ^^pu/bo J3t#u&#s>i*5 

>*lC;±€fA*U V-^;t^$l+Aco ^<bft;t;;tJ£ 
tl$60 o C-CMff^U^, *v-U> - /\*-y->5RTH 
ftlSStrCttSU 5.7 gCD7tfy^-^^/b (HX^95 

%) o gpc;i«j^co^, f#t>nrc/K'j ^-(D^i^ 
^sii5o, ooo^ tf->>^en, DVBgtt^yyptf 

^©fcT-^ttKIIISftfclfcofc. £fc. 13 C-NM R 

mtsft, Tt^y ^pei^>^A$tiTu^c<h^e^ 
[0066] mmmB 

(1) y^PP (r? 5 -^>^>f;k>^p^ 

>^yi-W (hux (hyy^;u^y;u) >^>^ 

h} ^^^C?A(IV) (Cp' TiCh (S 
T Sj ) <Od* 

100 m 1 077^3tt, h'J^^l/y'j;^^^ 
-;U (T S( SH<!:f*t^) 0. 46g (1.7 ^y^EJU) 

+it>iom i izmmtm. oncic^aL/tt^s^^uy 

(1.57*y^EJU) ^+1f>SMSTLTilPx 
*>3-*-)\s<Dm-OJxmL (L i S T Si £f*-f£) (O^ 
[0 0 6 7] SU(7)100 m I 7773fT'» h'J^PP 

(t? 5 -^>^>^u*>^p^>^>?x-;u) — O 
A(IV) (Cp' TiCI 3 £f*-T£) (Organometallic 
s, & 105 (1989) ICS£oT^J56U^Co dao#*«TIElC 
^"To ) 0.42g (1.43S>J^) ^^\^1t>30m I [C 

last, ±tz-emm[stzL \ sT Si ^+if 

y, ft*ic*y-Afe»*«^i;*e»fc 0 ctitfflT 
5HFiB*»ufc», a^»HiCcky^s«i*»*-r-s 

f-5-<hlCcty. Cp* TiCI 2 (ST Si ) 0.53g 

ao2sy*jw zm&fawsikituTmrzo wmim 



[0 0 6 8] 



17 

Cp*T i C 1 3 <D&f£^m 
C p* H + K H 



( 10 ) 



Mb2 1 ] 



TH F 



C p* K 



0- 1 8 2 7 6 6 

18 



H 2 J 



C p*K 



M e 3 S i CI 



TH F 



-> C p* S i M e « 



K C 1 



Cp*SiMe 3 + TiCl 4 > Cp*Ti Clg 



'h-nmrshs, x«ea»«T*icj;y«is*£u>t 

[0 0 6 9] 
Mb 2 2] 




C^"SiMe 3 
^SiMe 3 



6 0*C 

3 o#ra 



20 



"To fflSSaii. HITACHI R-90HS 

e-*o»ai*JUTo*rcs-r. 

[0 0 7 0] 
»2] 

® JR flsSH^Hi 
(ppm : TMSSgg) 



ST S ,(27H) 0.41 

Cp* (15H) 2.00 

[0 0 71] 
Mb 2 3] 




±miZt3{,\X. Ti-SS§Satli2. 256 *>^hP-A. Ti 
-S-Cftli129. 4 • -Vfritz. 
(2) <f^7 hS^EJfc 

&mT-\-ttW&Ltz 1 U hAOji^xm*- hOU- 30 
^IC. ±E(1) TSiigU Cp' TiCI, 

(ST Si ) o. 0 2 0$ijfjk ^^UT^sy^-y-v 
(fy- ■ 7fV «*) m ^7;^-^a«sti o 

2'Jt;k HH>3 5 0ml, 1 1 0m I fc 

>4 0g$Ant„ J5/t>iSjg*5 Ot;iC«^. 2^E 
^SJC€fto^:„ &J&**T?£. <fefi£#l£iltSiJU 's+tf 
>T*»LT. «!!L-fc. fii&StSfcli 8 0 g/5 'J^U 
■Ti • BSFdjT&^it,, 

[0 0 7 2] *ii!JL.£:;Hy?-€>G P C»*f€ff ofct 40 
C5> » 3 P«3# : ?-3tt5& OOOTft U . tf^Bttflj (Mw 
/Mn) (J1. 9 0T*ofc. C05J-«flCi3C\T. DV 



U>^.— > hWik^li. 1 : 0. 

li. r r r r T7 6 %Tfc-3/io 
[0 0 7 3] 

[0 1 ] HJ&S0iJ9Ti¥itL*:C p' TiCI, (S 
T Si ) ©'H-NMR7^i7 h^»*fWSem^^^-^ 



( 12 ) 



ftffl* 10-182766 



1 ] 



CsPsH 



1 



0.4lppm,27H 



2.00ppm,l5H 

r 



Cp* Op» *A^O h > 



/ 



V 



(72)%w# ^-ffi nm 



(72)f6W* 'MS £■ 



